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SOIL FERTILITY AND PLANT NUTRITION RESEARCH 
IN SOUTHEAST MISSOURI - 1963 
James A. Roth and Earl M . Kroth 
Soil fertility experiments were conducted on two soil types at the Delta Center 
at Portageville, the Clarkton Field, the Sikeston Field, and with eighteen cooperators 
in Southeast Missouri . The various locations of experiments included the major soils of 
the area. 
Experiments to extend for several years were initiated on the loam and clay 
soils of the Portageville Field in addition to the rotation and cover crop experiments 
that began in 1961 on the clay soil. With the establishment of a permanent field at 
Portageville long time experiments were made possible to stud y the effect of cropping 
systems and soi I treatments o ver a period of years . The resu I ts from the rotation and 
cover crop experiments will not be included in this report. A number of years of re-
sults are required for the yields to have meaning. 
The 1963 season was considerably below normal in rainfall but produced ex-
cellent crops. Some areas suffered from lack of moisture more than others but in gen-
eral al I areas could have used more moisture on soybeans for maximum yields. The 
dry fall was an excellent season for harvesting, but did delay the germination of the 
smal I grain plantings. 
The need for nitrogen on cotton was not as great in 1963 as in previous years. 
At most locations 50 pounds of nitrogen per acre were ample . Additional amounts de-
pressed yields. The dry winter, 1962-63, probably resulted in a high rate of carry 
over of nitrogen from the previous year and ideal weather increased nitrification. 
Three experiments on three different soil types are in progress to determine 
limestone requirements for cotton. The results to date indicate the difficulty in pro-
ducing cotton on the Clarkton Field is related to the low pH of the soil initially. Re-
sponses to limestone have also been obtained at the Portageville Field but to date the 
response has been at rates higher than usually recommended. The pH in two years on 
the Portageville clay has neutralized to a pH of 6 .5 but to date even the 24 ton rate 
has not approached a pH of 7 .0. The cotton experiments all had premerge herbicide 
applied at time of planting, and were checked and sprayed for insects throughout the 
season. In general the experiments were irrigated when needed. 
Sugarbeet research was increased in 1963 due to the local interest in obtaining 
an allotment for the area. The results indicate that Southeast Missouri in 1963 pro-
duced sugarbeets of satisfactory sugar content. Additional research is needed to per-
fect the culture of the crop in the area . 
The need for potassium on cotton, soybeans and corn was emphasized where 
the tests indicated a low level. The response of soybeans to fertilizer in past years has 
usually been negative. Observation and research in 1963 indicate that there are 
many farmers in the area that could profitably benefit from use of ferti I izer when 
growing soybeans. At Portagevi I le soybeans responded to irrigation applied in August 
and September. 
Greenhouse experiments were begun in the fall of 1963 to supplement the 
field work. 
The fol lowing results are from only one year's results and must be used with 
that in mind. As the permanent experiments progress, summarie,s over a period of 
years will be made and results published for each experiment. 
SOIL FERTILITY EXPERIMENTS - COTTON - 1963 
BASIC SOIL TREATMENTS 
Clarkton and Portageville Fields 
Soil Test: OM Pp5 K Mg Ca pH H CEC Soil Type 
Clarkton: 0.8 141 230 80 500 4.1 3.0 5 .0 Sand 
Portageville: l. 9 224+ 310 940 6000 5.6 2.0 21.5 Sharkey Clay 
Soil Treatment Pounds Seed Cotton Per Acre 
**Plowdown Banded Annually Clarkton Portagev ille-Clay 
N+P2o5+K 2o N +P20 5+K20 Auburn M Di xie King Rex 
First First 
Picking Total Picking Total *First and Total Picking 
None None 940 1160 1020 1410 600 
I None 50+50+50 1200 1500 1240 1690 980 
.j>. 
None 100+50+50 1000 1250 990 1360 1060 I 
None lOO+o+o 1010 1260 1010 1340 1190 
None 100+100+100 980 1360 1030 1440 530 
None 150+100+100 1100 1470 1130 1630 950 
0+200+o lOO+o+o 1240 1530 1350 1740 1050 
0+200+o 100+50+50 1370 1650 1430 1790 1090 
o+o+200 lOO+o+o 1120 1430 1170 1640 870 
O+o+200 100+50+50 1080 1440 1060 1550 790 
0+100+200 lOO+o+o 1150 1490 1310 1790 980 
0+100+200 100+50+50 1220 1570 1220 1680 880 
0+200+200 lOO+o+o 1420 1730 1430 1810 910 
0+200+200 100+50+50 1610 1910 1480 1870 1060 
0+400+200 lOO+o+o 1170 1390 1200 1530 1060 
0+400+200 100+50+50 1250 1500 1120 1460 940 
0+1000+200 lOO+o+o 1390 1700 1300 1650 1110 
0+1000+200 100+50+50 1510 1800 1380 1740 1050 
0+200+100 lOO+o+o 980 1300 lllO 1590 830 
0+200+100 100+50+50 930 1290 990 1490 730 
I (Ji 
I 
0+200+400 lOO+o-tO 930 1330 1010 1480 1210 
0+200+400 100+50+50 860 1150 880 1220 1300 
0+100+100 lOO+o+o 1170 1430 1290 1620 1110 
0+100+100 100+50+50 1330 1630 1280 1630 960 
0+400+400 lOO+o+o 1010 1220 1040 1370 1030 
0+400+400 100+50+50 1260 1520 1230 1590 920 
0+200+200 None 1080 1250 1220 1560 
Sul-Po-Mag 
0+200+200 100+50+50 1280 1660 1210 1740 
Sul-Po-Mag 
Analysis of Variance to be Calculated 
*Only one picking. 
**Clarkton- All plots 4 ton dolomitic limestone plowed down. Plowdown fertilizer applied in spring 1962. Cotton planted 
May 14 and irrigated to stand. Additional irrigations on Aug. 2 and 12th. 
**Portageville-Clay-Plowdown fertilizer applied in spring 1961. Cotton was replanted June 3. First planting was lost and 
second planting was too late for satisfactory yields. 
The above experiments were designed to measure the effectiveness of plowing down heavy rates of fertilizer. The results 
to date indicate that it is probably more economical to band the fertilizer near the row as compared to plowing down heavy 
treatments of phosphate and potash. 
There was an increase in yields which was due to the nitrogen - with the 50 pound rate the maximum needed. 
SOIL FERTILITY EXPERIMENTS - COTTON - 1963 
LIMESTONE AND NITROGEN 
Clarkton Experiment Fie ld 
Soil Type: Sand 
Soil Test: OM P205 K ~ Ca £!:!_ H CEC 
In itial Topsoil: 1.0 131 350 40 600 4.0 2.5 4 .5 
Subsoil : 1.0 52 310 40 600 4.0 2.5 4 .5 
Soil Treatment Pounds Seed Cotton Per Acre 
pH Auburn M Dixie King 
*Limestone Annual Fertilizer First First 
(Tons per acre) N+Pp5+K 20 '62 '63 Picking Total Picking Total 
None 25+50+50 4.0 3.9 500 960 490 1020 
I None 50+50+50 4.0 3.9 280 560 380 830 
°' I None 100+50+50 3.9 3.9 330 690 230 620 
2 Dolomitic 25+50+50 4.0 4.3 1010 1350 760 1210 
2 Dolomitic 50+50+50 3.9 4.2 1140 1490 1140 1620 
2 Dolomitic 100+50+50 3.9 4.2 1060 1430 1080 1570 
2 Calcium Carbonate 25+50+50 4 .0 4.3 1130 1470 1200 1690 
2 Calcium Carbonate 50+50+50 4.0 4.3 970 1360 1290 1820 
2 Calcium Carbonate 100+50+50 4.0 4.2 1220 1590 1260 1800 
4 Dolomitic 25+50+50 4 .0 4.4 1290 1550 1260 1660 
4 Dolomitic 50+50+50 4.0 4.5 1400 1660 1460 1830 
4 Dolomitic 100+50+50 3 .9 4.3 1310 1600 1430 1830 
4 Calcium Carbonate 25+50+50 4.0 5.0 1010 1380 920 1470 
4 Calcium Carbonate 50+50+50 4 .0 4 .6 1050 1470 940 1490 
4 Calcium Carbonate 100+50+50 3.9 4.6 1030 1400 1050 1540 
8 Dolomitic 25+50+50 4 .0 4.9 1040 1380 860 1430 
8 Dolomitic 50+50+50 4.0 4 .9 950 1360 820 1360 
8 Dolomitic 100+50+50 4 .0 4.6 910 1300 1020 1580 
8 Calc ium Carbonate 25+50+50 4 .0 5 .1 1160 1520 910 1400 
8 Calcium Carbonate 50+50+50 4.0 4.6 1280 1600 1220 1660 
I 
'l 
I 
8 Calcium Carbonate 100+50+50 3.9 5.0 1110 1440 
12 Dolomitic 25+50+50 3.9 4.8 1390 1720 
12 Dolomitic 50+50+50 4.0 5.1 1280 1620 
12 Dolomitic 100+50+50 3 .9 4.9 1230 1600 
**l/4 Calcium Carbonate 25+50+50 4.0 4.0 580 920 
**1/4 Calcium Carbonate 50+50+50 4.0 4 . 1 620 1020 
**l/4 Calcium Carbonate 100+50+50 4 .0 4.0 680 1000 
No significant statistical difference between nitrogen treatments . 
ANALYSIS OF VARIANCE FOR LIMESTONE TREATMENTS 
Pounds Seed Cotton 
limestone Applications Auburn M 
First Picking Tota l First Picking 
None 370 740 370 
2 T Dolomitic lime 1070 1430 990 
2 T Calcium lime 1110 1480 1250 
4 T Dolomitic lime 1330 1600 1380 
4 T Calcium lime 1030 1420 970 
8 T Dolomitic lime 960 1350 900 
8 T Calcium lime 1190 1520 1080 
12 T Dolomitic lime 1300 1650 1400 
500 lbs. Fine lime (Annually) 620 980 580 
l.S.D . . 05 274 210 360 
* Calcium Carbonate fine lime from St. Genevieve . Dolomitic limestone from Piedmont, Mo. 
**Fine I ime-calcium carbonate from St. Genevieve banded by row annually. 
Cotton planted May 14 and irrigated to stand. 
Irrigated August 2 and 12th. 
Cotton sprayed for insects as needed. 
1090 1560 
1340 1770 
1380 1860 
1470 1970 
400 890 
680 1120 
660 1160 
Dixie King 
Total 
820 
1460 
1770 
1780 
1500 
1460 
1540 
1870 
1060 
300 
I 
co 
I 
ANALYSIS OF VARIANCE FOR LIMESTONE TREATMENTS (continued) 
The above experiment was designed to measure the effectiveness of kind and rates of limestone application and what effect rate 
of nitrogen will have on the pH of the soil over a period of years. If the experiment is continued the results should indicate how 
long limestone applications are effective and what rate is necessary to change the acidity of the soil. In one year the pH has 
changed approximately one point or a raise from pH of 4.0 to 5.0 with the higher rates. 
There were no significant differences between the nitrogen treatments but between limestone treatments differences occurred. 
With the short duration of the experiments the application of limestone increased yields significantly. 
SOIL FERTILITY EXPERIMENTS - COTTON - 1963 
LIMESTONE AND NITROGEN 
Portageville Experiment Field 
Soil Type: Sandy Loam and Sharkey Clay 
Initial Soil Test: OM P205 
-
Topsoil - Loam 1.6 212 
Topsoil - Clay 1.3 224+ 
Soil Treatment 
*Limestone 
(Tons per acre) 
None 
None 
None 
1 Fine Lime 
1 Fine Lime 
1 Fine Lime 
2 Fine Lime 
2 Fine Lime 
Annual Fertilizer 
N+P 2o5+K 20 
25+50+50 
50+50+50 
100+50+50 
25+50+50 
50+50+50 
100+50+50 
25+50+50 
50+50+50 
K Mg Ca 
- -
300 280 2500 
480 940 6000 
Sandy Loam 
Pounds of Seed Cotton 
First 
Picking Total 
2190 
1920 
2030 
2190 
2050 
1990 
2220 
1960 
2820 
2750 
2840 
2920 
3060 
3120 
2950 
2990 
.e.!i 
4.9 
5.5 
pH 
'63 
5.5 
5.8 
5.8 
H CEC 
3.0 11.0 
2.5 22.0 
Sharkey Clay 
Pounds of Seed Cotton 
First and Total Picking 
1290 
1170 
1240 
2 Fine Lime 100+50+50 2090 3130 
2 Agricultural 25+50+50 2260 2930 6.2 970 
2 Agricultural 50+50+50 2310 3110 6.0 1180 
2 Agricultural 100+50+50 2300 3190 6.1 1080 
4 Fine Lime 25+50+50 1830 2570 
4 Fine Lime 50+50+50 1980 2750 
4 Fine Lime 100+50+50 1800 2690 
4 Agricultural 25+50+50 2210 2970 6.1 1200 
4 Agricultural 50+50+50 2030 2900 6.0 1290 
4 Agricultural 100+50+50 2100 3140 6.3 1190 
8 Agricultural 25+50+50 2100 2970 6.5 1160 
8 Agricultural 50+50+50 2200 3150 6.5 1160 
8 Agricultural 100+50+50 2060 3100 6.3 1170 
12 Agricultural 25+50+50 2220 2970 6.2 1280 
12 Agricultural 50+50+50 2260 3200 6.1 1380 
12 Agricultural 100+50+50 2220 3200 6.1 1270 
24 Agricultural 25+50+50 -- -- 6.6 1300 
I 24 Agricultural 50+50+50 '() -- -- 6.3 1160 
I 24 Agricu ltural 100+50+50 
-- -- 6.5 1010 
**l/4 Fine Lime 25+50+50 2180 2850 6.0 1230 
**l/4 Fine Lime 50+50+50 2340 3080 5.8 980 
**1/4 Fine Lime 100+50+50 2350 3310 6.0 1110 
ANALYSIS OF VARIANCE 
Pounds Seed Cotton 
Soil Treatment Sandy Loam Clay 
First Picking Total Total 
[imestone Rates 
No Treatment 2040 2810 1210 
l T Fine Lime 2080 3030 
2 T Fine Lime 2090 3020 
2 T Agricultural Lime 2290 3080 1080 
4 T Fine Lime 1870 2670 
4 T Agricultural Lime 2110 3000 1230 
8 T Agricultural Lime 2120 3070 1160 
I 
0 
I 
ANALYSIS OF VARIANCE (continued) 
12. T Agricultural '-ime 
24 T Agricultural Lime 
1/4 T Fine Lime (Annually) 
L.S.D .. 05 
Nitrogen Rates 
25# Nitrogen Sidedress 
50# Nitrogen Sidedress 
100# Nitrogen Sidedress 
L.S.D · .05 
*Calcium Carbonate Limestone 
Fine Lime from St. Genevieve Missouri of 200 mesh . 
Agricultural Limestone from Jonesboro, Illinois. 
**Fine Lime banded by the row annually. 
Sandy Loam Soi I - Rex cotton planted May 2 
Irrigated August 6. 
2240 
2290 
200 
2160 
2120 
2110 
N.S. 
3120 
3080 
260 
2880 
3000 
3080 
150 
Clay Soi I - Rex Cotton replanted June 3 and irrigated to stand . Cotton was too late for satisfactory yields 
Irrigated August 12. 
1310 
1160 
1110 
N.S. 
1200 
1190 
1150 
N.S. 
This experiment was designed to study the effect of fineness of limestone on the soils and what effect rate of nitrogen has on the 
effective duration of the I imestone treatment. 
The limestones used were materials with 50% passing through a No. 40 screen and a fine I ime with 100% passing a No. 100 
sieve. In addition, annual applications of 500 pounds of the fine I ime have also been made . This latter treatment has not been 
effective. 
The results from 1963 indicate that 50 pounds of nitrogen were sufficient on the loam soil but on the clay soil the nitrogen had no 
effed on yield. Limestone on the loam soil increased yields but on the clay soil in 1963, due to the lateness of the cotton, lime-
stone was not effective. In 1962 the application of limestone on the clay soil was effective in increasing yields. 
SOIL FERTILITY EXPERIMENT - COTTON - 1963 
RATES OF N ITROGEN 
Portageville Field 
So il Test: So il Type OM P205 K Mg Ca 
Portagev ille - Sandy 
Loam 1. 7 224+ 440 260 2500 
Portagevi lie - Clay 2.4 189 455 940 6500 
Soil Treatment 
At Planting N itrogen Sondy Loam Soi I 
N+P20 5+K20 Sidedress First Picking Total 
12+48+48 None 2180 2570 
12+48+48 25 2190 2700 
12+48+48 50 2350 3020 
12+48+48 75 2270 2810 
12+48+48 100 2260 2820 
12+48+48 125 2130 2690 
12+48+48 150 2210 2780 
LSD .05 N.S . 240 
Sandy Loam Soi I 
Rex cotton planted May 2. Side dressed June 26 
Two tons calcium carbonate limestone applied April 1963. 
Irrigated Aug. 7 
Clay Soil 
pH 
4.8 
5 .5 
Rex cotton replanted June 3 but did not germinate until Jun. 15. 
Cotton was too late for satisfactory yields. 
Irrigated August 12. 
H CEC 
3 .0 11 .0 
4.0 24.8 
Cla y Soil 
Total 
890 
1270 
1450 
1470 
1450 
1360 
1140 
390 
The above e xperiment was designed to determine rate of nitrogen to side-dress for 
maximum yields . In 1963 on both of the soil types , 50 pounds of nitrogen appeared 
to be suffic ient with some higher applications of nitrogen depressing yields. In 1962 
the clay soil responded up to the 100-pound application, but due to weather and 
carry-over more nitrogen was a vailable from the soil in 1963 . 
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Clarkton Field 
SOlb FERTILITY EXPERIMENT - COTTON - 1963 
RATES OF NITROGEN 
Soil Type: Sandy Loam 
Soil Test: OM P205 K Mg Ca pH 
Topsoil: 1.3 212 330 40 600 4.1 
Subsoil: 0.8 80 300 40 600 4.9 
H 
2.0 
2.5 
*Soil Treatment Pounds Seed Cotton Per Acre 
sidedress 
N+P20 5+K 20 First Picking 
No Treatment 1171 
25+0+0 1150 
50+0+0 1340 
75+0+0 1020 
100+0+0 1060 
125+0+0 1230 
150+0+0 960 
25+8+0 1150 
50+16+0 930 
75+24+0 1020 
100+33+0 1230 
50+12+50 1300 
No significant statistical differences between treatments. 
*13+50+50 applied to all plots at planting. 
Auburn M cotton planted May 4 and irrigated to stand. 
Irrigated two times. 
Two tons dolomitic limestone applied in 1961 and two tons in 1962. 
CEC 
4.0 
4.5 
Total 
1490 
1540 
1650 
1450 
1390 
1550 
1300 
1510 
1300 
1430 
1600 
1600 
The previous crop of soybeans may account for the lack of response to nitrogen in th is 
experiment. 
-12-
Sikeston Field 
SOIL FERTILITY EXPERIMENT - COTTON - 1963 
RATES OF NITROGEN 
Soil Type: Sandy Loam 
Soi I Test: 
Topsoil: 
Subsoi I: 
OM 
1 .5 
1 .2 
K 
405 
340 
Mg 
100 
90 
Ca 
1750 
1900 
pH 
5.4 
5.5 
H 
2.5 
2.0 
CEC 
7.8 
7.5 
Soil Treatment Pounds Seed Cotton Per Acre 
At Planting Sidedress 
N+P20 5+K 20 N+P 20 5+K 20 First Picking Total 
No Treatment 1563 1560 
0+50+50 1780 1780 
50+50+50 1518 1520 
80+50+50 1086 1090 
100+50+50 1092 1090 
150+50+50 1057 1060 
100+50+0 1229 1230 
100+0+50 1343 1340 
13+50+50 1813 1810 
13+50+50 50+50+50 1877 1880 
13+50+50 66+22+0 1719 1720 
13+50+50 66+0+0 1618 1620 
13+50+50 100+33+0 1657 1660 
13+50+50 100+0+0 1789 1790 
L.S. D .. 05 450 450 
Rex cotton planted Moy 2. Side dress June 26. 
Irrigated August 7. 
The 4 1/2 inch rain at Sikeston in August caused the cotton to grow and produce a rank 
vegetative plant. The yield was over a bole but the rank growth resulted in delayed 
maturity and mode picking diffic'ult. The high rates of nitrogen caused a depression in 
yield and were not economical in 1963. 
-13-
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Portageville and Sikeston Fields 
Soil Tests: OM P205 
Portagev ii I e: l.9 160 
Sikeston: 0.8 163 
Soil Treatment 
Band 
SOIL FERTILITY EXPERIMENT - COTTON - 1963 
METHODS OF APPLICATION 
K Mg Ca pH 
550 940 5600 4.6 
260 120 1300 4.9 
H ECE Soil Type 
5.5 24.0 Sharkey Clay 
2.0 6.0 Sandy Loam 
Pounds Seed Cotton Per Acre 
Preplant At Planting Sidedress Portagevi lie - Clay Sikeston 
N+P2o5+K 20 N+P2o5+K20 N+P2o5+K 20 First Picking Total First and Total Picking 
50+50+50 
Broadcast and bed 1960 2420 2110 
100+ 100+ 100 
Broadcast and bed 2140 2940 1700 
50+50+50 
Band under bed 2220 2640 1500 
100+ 100+ 100 
Band under bed 2260 2970 1070 
50+50+50 2090 2700 1750 
100+ 100+ 100 1860 2830 1340 
13+50+50 37+0+0 1970 2820 1840 
26+100+100 74+0+0 1730 2720 1770 
13+50+50 60+0+0 1850 2740 1780 
13+50+50 60+20+0 1900 2820 2010 
20+0+0 at squareing 
13+50+50 20+0+0 at Blooming 1920 2740 2070 
20+0+0 at Bol I 
I 
(.)1 
I 
Rex cotton planted 
13+50+50 
No Treatment 
L.S.D .. 05 
Irrigated at Portageville May 18 and August 15. Nor irrigated at Sikeston. 
Side dress July 6 
1850 
1750 
320 
April 26 
2280 
2120 
330 
2380 
2080 
430 
May 8 
Portageville 50 + 50 + 50 banded at planting produced 2700 pounds seed cotton. The increase in yield over this quantity by 
any other treatment was not statistically significant. At Sikeston 2080 pounds of seed cotton were produced on the no-treat-
ment plots. Additions of fertilizer either d id not significantly increase yields or significantly reduced them. 25 pounds N 
or more produced excessive growth of plants and delayed maturity causing heavy losses in harvesting. 
The dry winter, 1962-63, resulted in little or no leaching of the nitrogen applied the previous season. This increased carry-
over with a favorable season for nitrification, caused an over-abundant supply of nitrogen in 1963 for ideal cotton production. 
SOIL FERTILITY EXPERIMENT - COTTON - 1963 
INFLUENCE- OF FERTILITY TREATMENT ON VARIETIES 
Clarkton, Sikeston, and Portageville Fields 
-
Soil Test: OM P205 K Mg Ca pH H CEC Soil Type 
Clarkton l.O 131 350 40 600 4.1 2.5 4 .5 Sand 
Sikeston l. l 198 260 180 1800 4.5 2.5 8 .0 Sandy Loam 
Portagevi I le - Loam l. 7 224+ 440 260 2500 4.8 3.0 11.0 Sandy Loam 
Portageville - Clay 2.4 189 455 940 6500 5.5 4.0 24.7 Sharkey Clay 
Pounds Seed Cotton Per Acre 
Clarkton Sikeston Portagevi I le-Loam Portagevi I le-Clay 
Variety and Soil Treatment First First 
N+P20 5+K 20 Picking Total *Total Picking Total *Total 
I 
(). Auburn M 
I 
50+50+50 1180 1520 1630 1450 2230 
100+50+50 1330 1770 1500 1610 2450 
150+50+50 1230 1690 1400 1280 2310 
150+100+100 --
-- 1310 
Rex 
50+50+50 1020 1360 1850 2040 2690 1410 
100+50+50 960 1270 1585 2150 2950 1160 
150+50+50 860 1120 1200 1970 2850 1220 
150+100+100 
-- -- 1267 
D. P. L. Smooth Leaf 
50+50+50 830 1240 910 1190 2270 890 
100+50+50 740 1230 860 1340 2510 940 
150+50+50 630 1140 890 1130 2190 890 
150+100+100 
-- -- 850 
I 
" I 
Dixie King 
50+50+50 
100+50+50 
150+50+50 
150+ 100+ 100 
Stonvi I le 213 
50+50+50 
100+50+50 
150+50+50 
150+100+100 
800 
770 
700 
1200 
1000 
990 
LSD .05 for Treatment Ns 
1220 
1200 
1110 
1610 
1490 
1470 
Ns 
1290 
1240 
1150 
1060 
1150 
1020 
940 
990 
115 
Date of Planting May 14 May 8 
*Only one picking Nov. 26, at Sikeston and Nov. 6 at Portageville-Clay . 
50+50+50 ba'lded at time of planting . Additional nitrogen side dress at blooming . 
Cotton irrigated a t all locations except Sikeston. 
Analysis of Variance for Variety 
15:ll 
1490 
1220 
1490 
1330 
1360 
Ns 
May 3 
2150 
2270 
1870 
2300 
2160 
2460 
Ns 
Pounds per Acre Yield of Seed Cotton 
Clarkton Sikeston Portageville 
First First 
1490 
1490 
1340 
980 
1070 
970 
Ns 
May 3 
Picking Total Total Pick ing Total Total 
Rex 950 1250 1480 2050 2830 1270 
D.P.L. Smooth Lea f 740 1200 880 1220 2320 910 
Dixie King 750 1180 1210 1410 2100 1440 
Stoneville 213 1060 1520 1030 1390 2300 1000 
Auburn M 1250 1660 1460 1650 2530 
L.S . D .. 05 200 200 128 270 420 240 
The various cotton varieties respond differently to the same soil treatments . Some of the varieties are so determinate that high 
rates of nitrogen wil I not hove an adverse effect on the yields or growth. However, with other varieties too much nitrogen wil I 
produce a rank vegetative cotton plant that is late in maturity and very difficult to harvest. With the present methods used in 
producing cotton in Southeast Missouri, a soil treatment is necessary that will produce the highest yie ld without delaying time 
of harvest. 
As these experiments progress it may in the future be possible to select the superior variety on a given soil. A specific soil 
treatment can then be expected to yield the highest return per acre. 
I 
():) 
I 
SOIL FERTILITY EXPERIMENTS - COTTON - 1963 
Cooperators: W.D. Maddox and Donald French, Gideon, Mo. 
Soil Type: Sharkey Clay 
Soil Test: 
Topsoil: 
Subsoil: 
-
Soil Treatment 
At Planting 
N+P 20 5+K 20 
No Treatment 
0+50+50 
50+50+50 
100+50+50 
150+50+50 
150+100+100 
100+50+0 
100+0+50 
50+50+50+Boron 
13+50+50 
13+50+50 
73+50+50 
13+50+50 
OM 
2 . 1 
1.3 
P205 
179 
69 
K 
160 
100 
Mg 
670 
670 
Sidedress 
N+P20 5+K 20 
20+0+0 at squareing 
20+0+o at Blooming 
20+o+o at Bol I formation 
60+20+0 at Squareing 
Ca pH H CEC 
4580 5.7 2.0 15.5 
4880 6.0 1.0 16.1 
Pounds Seed Cotton Per Acre 
First Picking Total 
1380 1630 
1750 2140 
2150 2670 
2190 2570 
1840 2460 
1840 2610 
1380 1520 
1940 2570 
1670 2240 
1900 2530 
1760 2420 
2240 2840 
1590 2440 
I 
'<l 
I 
13+50+50 
13+50+50 
13+50+50 
60+60+o 
60+60+60 
60+o+o at Squareing 
60+o+o at Blooming 
60+o+o at Bol I formation 
(Analysis of Variance to be calculated) 
Rex cotton planted Apri I 25. 
1680 
1930 
1550 
1610 
1980 
2570 
2890 
2360 
1830 
2330 
A yield increase of 510 pounds seed cotton was obtained by the use of 50 pounds K20. An additional increase of 530 pounds 
seed cotton was obtained by the use of 50 pounds N. Any other combination of plant nutrients or rates did not produce econ-
omical yield increases in 1963. 
SOIL FERTILITY EXPERIMENTS - COTTON - 1963 
Boron 
Soil Test: OM P205 K Mg Ca pH H CEC 
Mills 0.9 109 170 360 1800 5.3 l.5 8.5 
King l.2 99 190 220 2000 4.7 2.0 8.0 
Rodery 0.9 102 210 520 2600 5.4 2.0 11 .0 
Seed Cotton Harvested 
Soi I Treatment Mills King 
No Boron 2150 1550 
0. 5 pound Boron 2150 1730 
per Acre 
Seed Cotton Increase 0 180 
Analysis of Variance to be calculated. 
Mills, Curt, located approximately three miles west of .Campbell 
King, Jessie H., located approximately five miles west of Bernie 
Rodery, Lavern, Located approximately three miles north west of 
Campbell 
-20-
Soil Type 
Sil t Loam 
Sil t Loam 
Sil t Loam 
*Rodery 
1260 
1220 
-40 
Portageville Field 
Soil Test: 
Sandy Loam: 
Sharkey Clay: 
SOIL FERTILITY EXPERIMENTS - SOYBEANS - 1963 
LIMESTONE AND FERTILIZER 
OM 
1.7 
1.9 
K 
440 
310 
Mg 
260 
940 
Ca 
2500 
6000 
pH 
4.8 
5.6 
H 
3.0 
2.0 
CEC 
11.0 
21.5 
Soil Treatment Bushels of Soybeans Per Acre 
Tons Limestone Sandy Loam Plowed down 1963 N+P 20 5+K 20 Non-Irrigated Irrigated 
None None 35 42 
None 20+50+50 35 42 l None 36 47 l 20+50+50 36 47 
2 None 37 47 
2 20+50+50 38 48 
4 None 38 48 
4 20+50+50 39 48 
Average 37 46 
No significant statistical differences among treatments. 
Loam - Hil I soybeans planted June 2. Irrigated August 6 and Sept. 11. 
Cloy - Hill soybeons plonted June 4. Irrigated August 23 . 
Sharkey Clay 
Irrigated 
22 
23 
21 
21 
20 
22 
23 
22 
22 
Low yields on the clay soil were due to late planting and slow germination. Irrigation of the loam soil gave economical increases in yield over non-irrigation in 1963. The summer and fall were unusually dry. 
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SOIL FERTILITY EXPERIMENTS - SOYBEANS - 1963 
PHOSPHOROUS AND POTASSIUM 
Portageville Field 
Soil Test: 
Sandy Loam: l .3 
Sharkey Clay: l . 9 
179 
224 
K 
450 
310 
Mg 
40 
940 
Ca 
400 
6000 
pH 
4.0 
5.6 
H 
3.5 
2.0 
Bushels of Soybeans Per Acre 
CEC 
5 .0 
21.5 
Soi I Treatment 
N+P20 5+K20 
Sandy Loam Sharkey Clay 
Non-Irrigated Irrigated Irrigated 
None 
0+30+0 
0+60+0 
0+0+30 
0+0+60 
0+30+30 
0+30+60 
0+60+30 
0+60+60 
Average 
37 
35 
37 
35 
35 
35 
36 
36 
34 
36 
No significant statistica l differences among treatments 
42 
43 
44 
44 
44 
42 
41 
45 
45 
43 
Two ton calcium carbonate limestone applied to all plots April 1963. 
Loam - Hill soybeans planted June 2 . Irrigated August 8 and September 10. 
Clay - Hi 11 soybeans planted June 4. Irrigated August 23. 
24 
26 
25 
24 
26 
27 
27 
27 
25 
26 
Low yields on the clay soil were due to late planting and slow germination because of 
dry weather. Irrigation of the loam soil gave economical increases in yield over nan-
irrigation in 1963 because of unusually dry summer and fall. 
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SOIL FERTILITY EXPERIMENT - CORN - 1963 
RATES OF NITROGEN AND PLANT POPULATION 
Portageville Experiment Field - Loam Soil 
Soil Type: Sandy Loam 
Soil Test: 
Topsoil: 
Subsoil: 
Plowdown 
N+P2o 5+K20 
25+o+o 
50+o+o 
75+o+o 
75+o+o 
75+o+o 
Om 
2.2 
2.0 
Soil Treatment 
Starter 
N+P2o5+K20 
0+25+25 
25+25+25 
25+25+25 
25+25+25 
25+25+25 
25+25+25 
25+25+25 
25+25+25 
25+25+25 
P205 
224+ 
185 
K 
440 
260 
Sidedress 
N +P2o5+K20 
50+o+o 
lOO+o+o 
lOO+lOO+o 
75+75+75 
L.S.D .. 05 - Plant Population 16 bu.; Nitrogen 7bu. 
Single cross corn planted Apri I 12. 
Nitrogen sidedress June 1. 
All plots irrigated July 6 . 
Harvest September 16 . 
Mg 
300 
320 
12,000 
109 
93 
114 
119 
120 
124 
121 
Ca 
2800 
3100 
The most economical combination was 19 ,000 plants a t 100 pounds total nitrogen. 
pH 
4 .8 
5.0 
H 
3.5 
3.0 
Yield Bushels per Acre 
Number of Plants per Acre 
15,000 19, 000 
108 118 
110 132 
130 129 
135 146 
136 149 
140 152 
144 150 
138 
136 
CEC 
12 .5 
12.5 
24,000 
118 
127 
149 
141 
145 
147 
150 
I 
I>.) 
-1>-
I 
Portageville and Sikeston Fields 
Soil Tests: 
Portageville: 
Sikeston: 
OM 
1.9 
0.8 
Soil Treatment 
Preplant 
N+P20 5+Kp 
No Treatment 
50+50+50 
Broadcast and bed 
lOO+lOO+lOO 
Broad ~ast and bed 
50+50+50 
Band under bed 
l 00+ 100+ 100 
Band under bed 
SOIL FERTILITY EXPERIMENTS - CORN - 1963 
METHODS OF APPLICATION 
Pp5 
189 
198 
K 
500 
270 
Band 
At Planting 
N+P20 5+K 20 
50+50+50 
100+ 100+ 100 
13+50+50 
26+100+100 
13+50+50 
13+50+50 
13+50+50 
13+50+50 
25+25+25 
Mg 
900 
140 
Ca 
6000 
1500 
pH 
4.7 
5.1 
Sidedress 
N+P2o5+K 20 
37+o+o 
74+o+o 
75+0+o 
100+0+0 
100+33+0 
75+o+O 
H CEC Soil Type 
6.0 22.5 Sharkey Clay 
l.5 6 .0 Sandy Loam 
Bushels of Corn Per Acre 
Portageville-Clay Sikeston 
72 51 
~ 
102 91 
122 103 
96 89 
125 97 
107 106 
127 113 
120 95 
134 107 
108 
122 
lll 
60 
135 
I 
N 
O! 
I 
25+25+25 
25+25+25 
25+25+25 
100-t-O-t-O 
100+33-t-O 
LSD .05 
134 
140 
81 
15 
Single cross corn planted at Portageville April 22. US523W planted at Sikeston May 8. Sidedress June 4. 
Irrigated Portageville and Sikeston July 6. 
.,._ 
13 
100 + 100 + 100 broodcosted or bonded gave significant increase in yield over 50 + 50 + 50 applied in the same way. However, 
25 + 25 + 25 bonded with 75 pounds N side-dressed at Portageville, or 100 pounds Nat Sikeston, gave significant yields over 
bonding or broadcast 100 + 100 + 100. 
SOIL FERTILITY EXPERIMENTS - SOYBEANS - 1963 
Soi I Treatment Miller Kalkbrenner Clarkton Grey 
No Treatment 24 33 28 19 
0+37+37 29 
Molybdenum 28 
0+0+60 22 
0+60+60 22 
15+0+50 (Potassium Nitrate) 31 
No statistical significant differences among treatments . 
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Results of Investigations of Potassium-1963* 
Corn, soybeans and cotton were grown at various locations in Southeast Missouri. 
Corn and cotton received 120 pounds nitrogen and 60 pounds of P205 per acre. Soy-
beans were not ferti I ized with nitrogen or phosphorus. Each crop was grown in paired 
rows, one of which received no potassium while the other received 60 pounds K20 
banded alongside the row. Soil samples and leaf samples for analyses were obtained 
from the untreated rows. Yields were obtained for both untreated and treated rows to 
determine whether or not the crop would respond to added potassium at the ievel of 
potassium found by testing the soil. Corn was grown at three locations with 56 pairs 
of plots. Cotton was grown at four locations with 41 pairs of plots. Soybeans were 
grown at eight locations with 104 pairs of plots. 
Results 
Corn: With soils testing from 42 to 87 pounds of K per acre, the percentage of 
potassium in the leaves ranged from 0. 95 to 1 .54. (Table 1) Increases in yields as a 
result of adding potassium ranged from 30 to 35 bushels per acre, with plots receiving 
complete treatments yields were from 106 to 127 bushels of corn per acre. The quantity 
of potassium required in a soil to produce maximum yields without added potassium 
could not be determined from the results obtained. 
*Investigation directed by Dr. C.M. Woodruff. Research grant from American Potash 
Institute - Project 263-8. 
TABLE 1 - SUMMARY OF ANALYTICAL RESULTS AND YIELDS OF CORN WITHOUT 
AND WITH 60 POUNDS POTASH BANDED ALONG SIDE ROW - 1963 
K by Soil Test Leaf-K Yields-Bu/ac Increase 
Cooperator Observations lbs/ac % -K +K bu/ac 
Flannigan 23 87 1.00 71 106 35 
Housner 17 42 0.95 90 122 32 
Kalkbrenner 16 87 1.54 97 127 30 
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TABLE 2 - SUMMARY OF ANALYTICAL RESULTS AND YIELDS OF SOYBEANS 
WITHOUT AND WITH 60 LBS. POTASH BANDED ALONG SIDE ROW - 1963 
K in Soil K in leaf Yield-bu/ac Increase 
Cooperator Observation lbs/ac o/o -K +K bu/ac 
Flannigan 1 248 1.28 23.2 23.4 0.2 
11 71 0.81 21.3 30.9 8.6 
Miller 2 163 1. 19 24.6 23 .4 -1.2 
8 66 .64 22.8 30 .9 8.1 
Hausner 2 212 1.21 28.0 25.8 -2.2 
10 41 .58 15.1 28 . 3 13.2 
Ka I kbrenner 8 73 1 .03 32.0 42.5 10.5 
Maddox & French 9 168* 36.6 35.3 -1.3 
W. H. Thompson & Sons - Late 5 147* 38.3 38.6 0.3 
7 64* 30. l 33. 7 3.6 
Early 3 144* 41.0 42.2 1.2 
9 89* 35.6 40.3 4.7 
Hulshof 13 55* 30 .5 36.4 5.9 
Tingate 16 95* 24.2 23.6 -0 .6 
*Soil Samples Collected at harvest t ime rather than at beginning of season . 
TABLE 3 - SUMMARY OF ANALYTICAL RESULTS AND YIELDS OF SEED COTTON 
WITHOUT AND WITH 60 POUNDS POTASH BANDED ALONG SIDE ROW - 1963 
Observations K in Soi I K in leaf Yields lbs/ac 
Cooperator Number lbs/ cc o/o -K +K Increase 
Flannigan 11 118 l . 23 2020 2360 340 
Hausner 11 66 .69 824 1695 871 
Ka I kbrenner 9 53* 857 1758 901 
Maddox & French 10 159 1730 2335 605 
*Sampled after Harvest. 
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Soybeans: With soils testing 144 pounds per acre of Kand greater no response to 
added potassium was obtained and leaf concentrations of K were 1.2% and greater . 
(Tobie 2) Excellent yield responses to added potassium were obtained on soils testing 
from 41 to 87 pounds of K per acre . The response ranged from 3 .6 to 13 .2 bushels per 
acre, averaging 8 bushels per acre. At one location soil testing 95 pounds per acre 
of K grew soybeans that foiled to respond to added potassium. The yields were low, 
24 bushels per acre. Tobie 2 
Cotton: Yields were increased by addition of potassium at all locations with 
from 53 to 159 pounds of K per acre in the soil. (Tobie 3) For soils testing less than 
100 pounds per acre of K, the yields were doubled by additions of potassium, untreated 
plots averaging 840 pounds of seed cotton per acre and treated plots averaging 1726 
pounds per acre. An increase of 605 pounds of seed cotton was obtained with soil 
testing 159 pounds per acre of K. 
Summary: The results for soybeans obtained in 1962, suggested that a soil test 
level for K of 140 pounds per acre was the marginal level below which a yield response 
to added potassium could be expected. The results obtained in 1963 substantiate the 
findings of the previous year. The results obtained for corn and cotton indicate that 
these crops require greater amounts of potassium in the soi I than do soybeans. The 
marginal levels for these two crops cannot be determined from the results obtained to 
dote. Soil test levels of 150 pounds per acre and less ore known to be inadequate. 
Possibly row appl icotions of potassium .would be desirable especially for cotton under 
most conditions . 
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SOIL FERTILITY EXPERIMENTS - WHEAT - 1963 
SUMMARY OF SOIL TESTS FOR WHEAT PLOTS 
% Soil Test - Pounds Per Acre Salt M .E. per 100 gms 
Location Soil Type OM Pp5 K Mg Ca pH H+ CEC 
Sikeston Field Sandy Loam Topsoil 2.4 350 475 93 1470 5.0 2.0 6.7 
(One mile south of Sikeston) Subsoil 1.5 182 431 106 1285 5.2 1.0 5.3 
Clarkton Field Sand Topsoil 1.0 240 135 30 0 4.4 3.5 3 .8 
I (Three miles south of Clarkton) Subsoi I l.O 98 135 40 0 4.4 4.0 4.3 ~ 
I 
Kalkbrenner Silt Loam Topsoil l.8 44 290 620 1860 6.3 2.0 9.6 
(Five miles N .W. of Qulin Subsoi I l.2 10 220 650 1750 6. l 2.0 9 .4 
Portageville Field Sandy Loam Topsoil l. 7 224+ 590 300 2500 4.8 3.0 ll. l 
(Seven miles S.E. Portageville) Subsoil 1.6 224+ 400 300 2800 5.0 2.0 10.7 
Portagevi I le Field Clay Topsoil 2.4 189 455 940 6500 5.5 4.0 24.7 
Subsoil l.O 170 455 940 5800 5.5 3 .0 22.0 
SOIL FERTILITY EXPERIMENTS -WHEAT - 1963 
Basic Portageville Field 
Plowdown Starter Top Dress Sikeston Clarkton Kalkbrenner Loam Clay 
Influence of Starter Fertilizers and Nitrogen on Wheat Yie ld 
No Treatment 29 12 43 59 20 
9+36+36 None 32 18 44 58 22 
None 33# N . Mar. 33 14 47 61 23 
I 9+36+36 33# N . Mar. 35 16 50 60 25 
~ None 66# N. Mar. 36 11 49 59 27 
9+36+36 66# N . Mar. 39 17 50 60 30 
9+36+36 1001/ N. Mar. 40 16 50 59 33 
9+36+36 1328 N. Mar. 37 18 51 57 36 
Influence of Basic or Plowdown Application of Fertilizer on Wheat Yield 
No Treatment 29 12 43 59 20 
0+400-t-O 9+36+36 None 34 19 52 57 24 
0+400-t-O 9+36+36 33# N . Mar. 37 19 57 56 27 
0+400-t-O 9+36+36 66# N. Mar . 38 18 54 59 31 
0+400-t-O 9+36+36 100# N. Mar. 38 20 51 59 36 
0+400-t-O 9+36+36 132# N. Mar. 39 20 54 57 36 
I 
w 
1-V 
I 
SOIL FERTILITY EXPERIMENTS -WHEAT - 1963 (CONTINUED) 
Soil Treatment Portageville Field 
Basic 
Plowdown Starter Top Dress Sikeston Clarkton Kalkbrenner Loam 
Influence of Time of Nitrogen Applications on Yield of Wheat 
No Treatment 29 12 43 59 
9+36+36 66# N. at Seeding 39 25 49 60 
9+36+36 66# N. Jan. 41 24 46 53 
9+36+36 66# N. Mar. 40 14 48 49 
9+36+36 66# N. Apr. 41 15 42 46 
9+36+36 66# N. Mar. 39 15 45 51 
100# Traces 
Influence of Starter Fertilizers Ratios on Yield of Wheat 
No Treatment 29 12 43 59 
9+36+36 .66# N. Mar. 35 23 47 58 
75+36+36 34 18 45 62 
9+0+36 66# N. Mar. 34 20 45 61 
9+36+0 66# N . Mar. 36 24 46 62 
6+24+24 69# N . Mar. 36 21 47 62 
12+48+12 63# N. Mar. 36 27 50 60 
Analysis of Variance to be Calculated 
Plowdown treatment not applied to Portagevi I le - Loam. 
Lack of moisture in the spring prevented much increase in yield due to fertilizer applications beyond that of the 
starter treatment. 33 lbs. of additional N in March gave yield increases in most cases . Increases produced by 
more than 33# N would not have been economical in 1963. 
Clay 
20 
50 
51 
48 
42 
45 
20 
48 
46 
48 
48 
48 
47 
SOIL FERTILITY EXPERIMENTS - SUGAR BEETS - 1963 
FERTILIZER RATES AND TIME OF APPLICATION 
Portageville Field 
Soil Test: Soil Type OM P205 K Mg Ca pH H CEC 
Portageville Sandy Loam 1. 7 224+ 590 300 2500 4 .8 3 .0 11. 1 
Portagevi I le Clay 2.4 189 455 940 6500 5.5 4 .0 24.7 
Soil Treatment Loam Soil Clal Soil 
Sidedress Juice Juice 
Band at Planting June 29 Percent Purity Yield Percent Purity Yield 
N+P 20 5+K 2o5 N+P2o5+K 20 Sugar Percent Tons/A. Sugar Percent Tons/A. 
No Treatment 16.6 92.6 11.3 16.6 95.9 11.6 
0+50+50 16.0 91.5 15.6 16.6 95.8 11.0 
25+50+50 16.4 92.5 16 .8 17.0 95.7 15.0 
I 50+50+50 16.4 9Ll 17.7 16.6 95.5 16.5 
w 50+50+50 50+o+o 15.6 88.8 17.5 17.0 94.3 16.5 w 
I 50+o+50 50+o+o 16.0 90.7 19.7 17.0 94.5 15.7 
50+50+o 50+o+o 15.8 84.9 18 .8 16 .8 94.5 16.3 
50+o+o 16.5 91.6 17.5 16.9 95.2 13.3 
50+o+o 50+o+o 15.7 89.1 19. l 16.7 95.4 14 .8 
100+50+50 16 . l 89.6 17.8 17. l 95 .4 16 . l 
100+50+50 50+o+o 15.3 89.2 19.4 16.7 94.6 20.6 
100+25+25 16. l 89.2 18.5 16.7 95.2 18.3 
150+ l 00+ 100 15.6 89.4 19.4 16.8 94.6 19.9 
lOO+lOO+lOO+Boron 16.2 89.6 20.2 17. l 95. l 15 .0 
Average 16.0 90.0 
(Analysis of Variance not calculated) 
17.8 16.8 95.1 15.8 
Two ton fine lime applied per acre. 
Sugar beets planted Morch 24 and irrigated to stand April 12. 
Loam Irrigated Apr. 12; July 5; Aug. 5; Aug. 16; Sept. 9; Oct. 3. 
Cloy Irrigated Apr. 12; July 5; Aug. 5; Aug. 16; Sept . 9; Oct. 3. 
Sprayed with oil and copper at 14 day intervals to control leaf diseases. 
SOIL FERTILITY EXPERIMENTS - SUGARBEETS - 1963 
Soil fertility experiments were included ot the Portageville Field on the sandy 
loam soil and the clay soil. Additional experiments were conducted in cooperation 
with test plots of cooperating farmers. Experiments at the Portageville Field were 
harvested for yield on October 15 and November 20 . Additional harvests we re planned 
for December 15 and January 15. A heavy freeze in December prevented completion 
of the harvests as planned. 
During the growing season there was very little rainfall, which necessi ta ted irri-
gating several times . Even with six and seven irrigations the sugarbeets appeared to be 
suffering from lack of water at times. Wilting was probabl y the result of poor pene-
tration and insufficient number of irrigations during the hot, dry weather. 
Leaf diseases which were expected to develop in a hot humid climate did not 
appear . Had the season been more nearly normal with coo l, wet weather, wh ich 
usually occurs in Southeast Missouri , the leaf diseases wou ld probably have been an 
important factor in production. 
The results on the Broughton and Edwards farm, as shown in the followi ng table, 
indicate that lime or calcium is essential to raise the pH of the soil to on adequate 
level for satisfactory production of sugarbeets. 
The application of nitrogen appears to be essential , as indi coted by the data 
from the table at the Portageville Field. In 1963, the total application of 100 to 
150 pounds of nitrogen per acre produced the highest tonnage which had a satisfactory 
sugar content. The beets appeared to be deficient in nitrogen and tissue testing of 
petioles confirmed the deficiency. With a season o f normal rainfall these high rates 
of nitrogen may produce beets of high yields but low suga r content. 
Observations indicate that the beets need to be planted early, February , if 
possible, with adequate fertilizer a vailable. There is a definite need for further 
research in order to assure production of a profitable sugarbeet crop in Southeast 
Missouri. 
SOIL FERTILITY EXPERIMENTS - SUGAR BEETS - 1963 
LIMESTONE 
Cooperator: Broughton & Edwards, New Madrid, Mo. 
Sail Test: OM P205 K Mg Ca pH H CEC 
Topsoil: 
Soil Treatment 
Tons Fine Lime 
Plowed Down 
None 
2 1/2 
5 
7 1/2 
1.3 264 400 140 
pH 
Nov Percent 
1963 Sugar 
4.6 15.7 
6.2 15.5 
6.3 14.9 
5.7 15.4 
(Anal ysis of Variance not Calculated) 
1000 4.8 2 .5 6.0 
Juice 
Purity Yield 
Percent Tans Per Acre 
94.2 10.9 
92.6 23 . 1 
92.8 22. l 
92 .6 20.6 
Starter applied 22+45+22 Sidedress 50# Nat thinning and 50# Nin June. 
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SOIL FERTILITY EXPERIMENT - ALFALFA - 1963 
PHOSPHOROUS, POTASSIUM, AND LIMESTONE 
Portageville Field - Clay Soil 
Soil Test: OM P205 K Mg Ca pH 
Topsoil: 2.9 156 360 840 6000 5 . 7 Subsoil: 1.9 203 400 965 6400 6.4 
Soil Treatment 
Plowdown Tons of Hay Per Acre Limestone Fertilizer 
Tons Per Acre N+P2o5+K 20 May 3 
None None 1.0 
None 0+400+0 1.4 
None 0+400+200 1.5 
None 0+0+200 1.2 
3 None 1.4 
3 0+400+0 1.2 
3 0+400+200 1.4 
3 0+0+200 1.5 
6 None 1.6 
6 0+400+0 1.6 
6 0+400+200 1.6 
6 0+0+200 1.6 
(Analysis of Variance to be Calculated) 
Fertilizer and limestone plowed down in fall 1961. 
First and Second seedings lost with above seeding in 1962. 
Irrigated August 12. 
Jun 14 Jul 23 
1.0 1.4 
1.4 1.6 
1.5 1.6 
1.3 1.5 
1.3 1.5 
1.3 1.2 
1.3 1.5 
1.4 1.6 
1. 7 1.6 
1. 7 1.6 
1.B 1.6 
1.9 1.6 
H CEC 
2.0 21.0 
1.0 21.5 
Sept 5 Total 
0.6 4.0 
0.7 5 . 1 
O.B 5 .4 
0.6 4 .6 
0.7 4.9 
0.7 4 .4 
0 .8 5.0 
0.8 5.3 
O.B 5.7 
0.8 5.7 
0.9 5.9 
0.8 5.9 
Limestone applications of 3 and 6 tons gave step-up yield increases of about 0 .BT, or a total increase of 1 . 7T over no-treatment. 400 pounds P2o5 and 200 pounds K20 produced 1.4T over no-treatment; 6T of lime gave an additional increase of 0 .5T. 
